Amendments to the Claims: 

This listing of claims replaces all prior versions and listings of claims in the application: 

Listing of Claims (with markings): 
1. (Currently Amended) A circuiteethed fofr impl e m e nting a_-filter comprises : ing of a 
transmission lin e of on e or mor e s e gments with fix e d propagation d e lays for forward signal 
propagation or for feedback signal propagation. 

For forward signal propagation, an input signal conn e cted to a transmission lin e consisting of 
on e or mor e se gm e nts with e ach segm e nt providing its own fix e d propagation d e lay. Th e nodes 
conn e cting s aid transmission lin e s e gm e nts, the nod e at th e input to th e first d e lay segm e nt and 
th e nod e at th e output of th e last d e lay s e gm e nt ar e conn e ct e d to th e inputs of on e or mor e 
transconductanc e el e m e nts. When th e r e are multipl e outputs of th e said transconductanc e 
e lem e nts, th e said outputs are conn e ct e d tog e th e r to form the s um of th e curr e nts. 
a forward transmission delay line configured to have at least one forward transmission line delay 
element; 

an input signal coupled to the at least one forward transmission line delay element for time- 
delaying the input signal by corresponding at least one forward delay time of the at least one 
forward transmission line delay element; 

a first termination impedance coupled to an output of the forward transmission delay line for 
terminating the forward transmission delay line; 

at least one input of the at least one forward transconductance element coupled to at least one 
output of the at least one forward transmission line delay element for multiplying at least one 
time-delayed input signal by at least one forward filter coefficient and for converting at least one 
multiplied time-delayed input signal to at least one forward current; 

the at least one forward transconductance element configured to have corresponding at least one 
forward transconductance; 

an input of a no-delay transconductance element coupled to the input signal for multiplying the 
input signal by a no-delay filter coefficient and for converting the input signal to a no-delay 
current; 

the no-delay transconductance element configured to have a no-delay transconductance; 
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an output of the no-delay transconductance element and at least one output of the at least one 
forward transconductance element coupled together to form a current summing node for 
summing the at least one forward current into a summed current; 

a transimpedance element coupled to the current summing node and configured to convert the 
summed current to an output voltage signal; 

For f e edback signal propagation, a method for impl e m e nting a filt e r comprising of an input 
s ignal conn e ct e d to a transconductanc e el e m e nt, whos e output is connected to a shunt imp e dance 
el e m e nt and to th e input of a transmission lin e consisting of on e or more s e gm e nts with e ach 
s e gm e nt providing its own fix e d propagation d e lay. Th e nod e s conn e cting th e said transmission 
lin e s e gm e nts and th e nod e at the output of th e last d e lay se gm e nt ar e conn e cted to th e inputs of 
on e or more transconductanc e e l e m e nts. Wh e n th e r e ar e multipl e outputs of th e said 
transconductanc e e lem e nts, th e said outputs ar e conn e ct e d tog e th e r to form th e sum of th e 
currents for f ee ding back to th e input of th e said transmission line. 

a feedback transmission delay line configured to have at least one feedback transmission line 
delay element; 

the output voltage signal coupled to the at least one feedback transmission line delay element for 
time-delaying the output voltage signal by corresponding at least one feedback delay time of the 
at least one feedback transmission line delay element; 

a second termination impedance coupled to an output of the feedback transmission delay line for 
terminating the feedback transmission delay line; at least one feedback transconductance element 
coupled to at least one output of the at least one feedback transmission line delay element for 
multiplying at least one time-delayed output signal by at least one feedback filter coefficient and 
converting at least one multiplied time-delayed output signal to at least one feedback current; 
the at least one feedback transconductance element configured to have corresponding at least one 
feedback transconductance; and 

at least one output of the at least one feedback transconductance element coupled together at the 
current summing node for summing the at least one feedback current into the summed current. 
Th e said imp e danc e e l e m e nt can be r e placed by a s e rial transimp e danc e e l e m e nt whos e input is 
conn e ct e d to th e output of th e transconductors and whos e output is conn e ct e d to the input of th e 
transmission lin e . 
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Th e said forward signal propagation transmission lin e filt e r and the said feedback signal 
propagation transmission lin e filt e r e aoh s e parat e ly or combin e d can form the impl e mentation of 
a filt e r with any typ e of n e twork, lattic e , or cascaded filt e r structur e s, 

2. (Currently Amended) The circuitmethed of claim 1 wherein the input signal is single ended 
or differential and the output signals isare single ended or differential. 

Wher e in th e number of transmission lin e s e gm e nts are an integ e r, N, with N > 1; 
Wh e r e in th e numb e r of transconductanc e e lem e nts are an int e ger, M, with M >1; 
Wh e r e in th e analog filt e r impl e mentation is fix e d, programmabl e , or adaptiv e . 

3. (Currently Amended) The circuitm ethed of claim 1 wherein the said transmission line 
s e gm e nts d elav elements configured as waveguides, microstrip lines, stripline transmission lines, 
coaxial lines or two-wire lines are implemented on an integrated circuit device, of f an integrated 
circuit chip, on a silicon or oth e r semiconductor substrates, on athe package substrate? or on a 
printed circuit PCB board (PCB— ). as co - planar wav e guid e s, as microstrip lin e s, as striplin e 
transmission lin e s or any oth e r known transmission lin e typ e s. 

4. (Currently Amended) The circuitm ethed of claim 1 wherein each of the said t ransmission 
line delay elements s e gments can hav e its own has a fixed or ^^programmable delay timev ahte. 

5. (Currently Amended) The m e thod circuit of claim 1 wherein athe number of the at least one 
forward transmission line delay elements and a number of the at least one feedback transmission 
line delay eles egments are eaa-be-fixed or programmable. 

6. (Currently Amended) The m e thod c ircuit of claim 1 wherein each of the at least one 
forward t ransconductance element s and the at least one feedback transconductance element isare 
implemented as afransconductance amplifiers, as ^multistage voltage amplifiers, resistors, or a 
combination of resistors and voltage amplifiers. 

7. (Currently Amended) The m e thod circuit - of claim 1 wherein each of the transconductances 
of the no-delay, the at least one forward and the at least one feedback transconductance elements 
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is configured to have ar e implem e nt e d as ajixed value t ransconductanc e, aas programmable 
value t ransconductanc e, or anas adaptively controlled valu e transconductanc e. 



8. (Cancelled) Th e method of claim 1 wh e rein th e impedanc e e l e m e nt comprises a resistor or 
r e sistors, capacitors, inductors or r e sistor, capacitor and inductor combination n e tworks. 

9. (Currently Amended) The m e thod circuit of claim 1 wherein each of t he first and the 
second termination impedances e l e ment is configured to have a h as fixed matched or mismatched 
impedance in response to a system filter requirement specification. , programmabl e imp e danc e , 
or adaptiv e ly adjustabl e imp e danc e . 

10. (Currently Amended) The m e thod circuit of claim 1 wherein the transimpedance element 
comprises a transimpedance amplifier configured for ah as— fixed transimpedance, a 
programmable transimpedance, or an adaptively controlled transimpedance. 

11. (Currently Amended) The circuit methed of claim 1 further comprises inpu t wh e r e in 
matching impedance compon e nts elements configured for matching to ar e placed at the 
corresponding inputs of the said t ransconductance elements. ; wh e r e in th e imp e dance e lem e nt 
compris e s a r e si s tor or r e sistors, capacitors, inductors or — r e sistor, capacitor and inductor 
combination n e tworks; wh e r e in th e imp e danc e e lem e nt has fix e d imp e danc e , programmabl e 
imp e danc e , or adaptiv e ly adjustabl e imp e danc e 

12. (Cancelled ) Th e m e thod of claim 1 furth e r comprises an imp e danc e e l e ment whos e input is 
conn e ct e d to th e outputs of said transconductance el e ments,, wh e r e in th e impedance elem e nt 
compris e s a r e sistor or r e sistors, capacitors, inductors or r e sistor, capacitor and inductor 
combination n e tworks; wh e r e in th e imp e danc e element has fix e d imp e danc e , programmabl e 
impedanc e , or adaptiv e ly adjustabl e impedanc e . 
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13. (Cancelled) Th e m e thod of claim 1 wh e r e in the outputs of said transconductanc e e l e m e nts 
ar e conn e ct e d tog e th e r at th e input of a transimp e danc e amplifi e r wh e rein th e transimp e danc e 
amplifi e r has fix e d transimp e dance, programmable transimp e danc e , or adaptiv e ly adjustabl e 
transimp e danc e . 

14. (Cancelled) Th e m e thod of claim 1 wher e in th e transmi s sion lin e is t e rminat e d by an 
imp e danc e elem e nt, wh e r e in th e said imp e danc e e lem e nt is a n e twork of r e sistors, capacitors, 
and inductor e l e m e nts; wher e in th e imp e danc e e lem e nt has fixed imp e danc e , programmabl e 
imp e danc e , or adaptiv e ly adjustabl e imp e danc e . 

15. (Currently Amended) The circuiti aethed of claim 1 us e d in a fe e d forward e qualization 
(FFE) filt e r, a decision fe e dback equalization (DFE) filt e r, a finit e impuls e r e spons e (FIR) 
fihe frwherein the analog filter is configured as - an infinite impulse response (IIR) filte r for r -an 
equaliz ing the input signal in disk drives, a tien filt e r, adaptiv e equalization filt e r, e qualization 
filt e r for optical chann e ls , serial chip-to-chip, serial backplane e qualization filt e r for e l e ctrical 
chann e ls, a radio fr e qu e ncy filter for radio r e c e ption, h igh speed network, or a radio frequency 
communication svstems. filt e r for radio transmi ss ion . 

16. (Currently Amended) A circuitm ethed fofr implem e nting a finite impulse response (FIR) 
filter comprises: ing of a transmission lin e of on e or mor e s e gm e nts with fix e d propagation delay s 
for forward signal propagation or for f ee dback signal propagation. 

For forward signal propagation, an input signal conn e ct e d to a transmission lin e consisting of 
one or mor e s e gm e nts with e ach s e gment providing its own fix e d propagation d e lay. The nod e s 
conn e cting said transmission lin e s e gm e nt s , th e nod e at the input to th e first d e lay segm e nt and 
th e nod e at the output of th e last d e lay s e gm e nt ar e conn e ct e d to th e inputs of on e or more 
transconductanc e e l e ments. Wh e n th e r e ar e multipl e outputs of th e said transconductanc e 
e l e m e nts, th e said outputs ar e conn e ct e d tog e th e r to form th e sum of the curr e nts. 
a forward transmission delay line configured to have at least one forward transmission line delay 
element; 
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an input signal coupled to the at least one forward transmission line delay element for time- 
delaying the input signal by corresponding: at least one forward delay time of the at least one 
forward transmission line delay element; 

a termination impedance element coupled to an output of the forward transmission delay line for 
terminating the forward transmission delay line; 

at least one input of the at least one forward transconductance element coupled to at least one 
output of the at least one forward transmission line delay element for multiplying at least one 
time-delayed input signal by at least one forward filter coefficient and for converting at least one 
multiplied time-delayed input signal to at least one forward current; 

the at least one forward transconductance element configured to have corresponding at least one 
forward transconductance; 

an input of a no-delay transconductance element coupled to the input signal for multiplying the 
input signal by a no-delay filter coefficient and for converting the input signal to a no-delay 
current; 

the no-delay transconductance element configured to have a no-delay transconductance; 
an output of the no-delay transconductance element and at least one output of the at least one 
forward transconductance element coupled together to form a current summing node for 
summing the at least one forward current into a summed current; 

a transimpedance element coupled to the current summing node and configured to convert the 
summed current to an output voltage signal. 

For f ee dback signal propagation, a m e thod for impl e m e nting a filt e r comprising of an input 
signal conn e cted to a transconductanc e e l e m e nt, whos e output is conn e ct e d to a shunt imp e danc e 
e l e m e nt and to th e input of a transmission lin e con s isting of on e or mor e s e gments with e ach 
s e gm e nt providing its own fix e d propagation d e lay. The nod e s conn e cting th e said transmission 
lin e s e gm e nts and th e nod e at th e output of th e last d e lay s e gm e nt ar e conn e ct e d to th e input s of 
one or mor e transconductanc e e l e ments. Wh e n th e r e ar e multipl e outputs of th e said 
transconductanc e e l e m e nts, th e said outputs are conn e ct e d tog e th e r to form th e sum of th e 
curr e nt s for f e eding back to th e input of th e said tran s mission lin e . 

Th e said imp e dance e l e m e nt can b e r e plac e d by a s e rial transimp e dance elem e nt whose input is 
conn e ct e d to th e output of the transconductors and whos e output is connect e d to th e input of th e 
transmission lin e . 
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Th e said forward signal propagation transmission lin e filt e r and th e said feedback signal 
propagation transmission lin e filt e r e ach separat e ly or combin e d can form th e impl e m e ntation of 
a filt e r with any typ e of network, lattic e , or cascad e d filt e r structur e s. 

17. (New) The circuit of claim 1 further comprises a control circuit coupled to the no-delay 
transconductance element, the at least one forward transconductance element and the at least one 
feedback transconductance element for tuning the said transconductance elements. 

18. (New) The circuit of claim 2 further comprises a control circuit coupled to the no-delay 
transconductance element, the at least one forward transconductance element and the at least one 
feedback transconductance element for tuning the said transconductance elements. 

19. fNew) The circuit of claim 1 wherein an absolute value of the no-delay filter coefficient is 
equal to the transconductance of the no-delay transconductance element, at least one forward 
absolute value of the at least one forward filter coefficient is equal to the corresponding at least 
one forward transconductance of the at least one forward transconductance element and at least 
one feedback absolute value of the at least one feedback filter coefficient is equal to the 
corresponding at least one feedback transconductance of at least one transconductance element. 

20. (New) The circuit of claim 2 wherein an absolute value of the no-delay filter coefficient is 
equal to the transconductance of the no-delay transconductance element and at least one forward 
absolute value of the at least one forward filter coefficient is equal to the corresponding at least 
one forward transconductance of the at least one forward transconductance element. 

2 1 . (New) The circuit of claim 1 wherein the no-delay transconductance element is removed 
for a zero no-delay filter coefficient specification. 

22. (New) The circuit of claim 1 wherein the analog filter is configured for filtering the input 
signal of frequency from 1 GHz to an order of 100 GHz. 
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23 . (New) The circuit of claim 1 wherein each of the no-delay transconductance element, the at 
least one forward transconductance element and the at least one feedback transconductance 
element further comprises: 

a differential gate terminal of a differential transistor pair coupled to the input signal wherein the 
input signal is differential; 

a differential source terminal of the differential transistor pair coupled to a ground or a negative 

power supply via a differential current source; and 

a variable resistor coupled between the differential source terminal. 

24. (New) The circuit of claim 23 wherein the variable resistor configured to tune the 
transconductance further comprises: 

a fixed resistor coupled to at least one switched resistor in series, 
at least one switch coupled to the at least one switched resistor, 

a closed state of the at least one switch configured to short out the at least one switched resistor 
for decreasing a total resistance of the variable resistor, and 

an open state of the at least one switch configured to switch in the at least one switched resistor 
for increasing the total resistance of the variable resistor. 

25 . (New) The circuit of claim 23 wherein the transimpedance element is configured to include 
a load resistor pair coupled between the differential drain terminal and a power supply. 

26. (New) The circuit of claim 23 wherein a positive signal of the input signal is coupled to a 
negative terminal of the differential gate terminal and a negative signal of the input signal is 
coupled to a positive terminal of the differential gate terminal. 

27. (New) The circuit of claim 1 wherein the filter configured as a one-tap filter further 
comprises: 

A circuit of a one-tap filter comprises: 

a first transconductance element coupled to an input signal for multiplying the input signal by a 
first filter coefficient and for converting the multiplied input signal to a first current; 
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an input of a transimpedance element coupled to an output of the first transconductance element 
for converting the first current to a voltage signal; 

a first terminal of a transmission line delay element coupled to the first voltage signal for time 
delaying the voltage signal; 

a time-delayed voltage signal coupled to a second terminal of the transmission line delay 
element; 

a termination impedance coupled to the second terminal of the transmission line delay element: 
a second transconductance element coupled to the time-delayed voltage signal for multiplying 
the time-delay voltage signal by a second filter coefficient and for converting the multiplied 
time-delay voltage signal to a second current; and 

an output of the second transconductance element coupled to the output of the first 
transconductance element to form a summing node at the input of the transimpedance element 
for summing the second current into the first current, 

28. (New) The circuit of claim 27 wherein the filter is configured to be one of a high pass filter 
or a low pass filter. 

29. (New) A backplane system comprises: 

a buffer coupled to a first terminal of a backplane channel for buffering a transmit signal; 

a buffered transmit voltage signal propagating through the backplane channel and degraded by a 

backplane channel low pass filtering; and 

an input terminal of an analog equalizer coupled to a second terminal of the backplane channel ; 
wherein the analog equalizer configured as a high pass filter for equalizing the degraded buffered 
transmit voltage signal further comprises: 

a forward transmission delay line configured to include at least one transmission line delay 
elements for time delaying the degraded buffered transmit signal 
a termination impedance to terminate the transmission delay line, 

the at least one transmission line delay elements coupled to at least one transconductance 
amplifier for multiplying at least one time delayed degraded buffered transmit voltage signal by 
corresponding at least one filter coefficient and for converting the at least one time delayed 
degraded buffered transmit voltage signal to at least one forward current, 
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a no-delay transconductance element coupled to the buffered transmit signal for multiplying the 
degraded buffered transmit signal by corresponding a no-delay filter coefficient and for 
converting the degraded buffered transmit yoltage signal to a no-delay current, 
at least one output of the at least one transconductance element and an output of the no-delay 
transconductance element coupled together to form a summing node for summing the at least one 
current and the no-delay current into a summed current, 

a transimpedance amplifier coupled to the summing node for converting the summed current into 
an equalized voltage signal; 

a feedback transmission delay line configured to have at least one feedback transmission line 
delay element; 

the equalized voltage signal coupled to the at least one feedback transmission line delay element 
for time-delaying the equalized voltage signal by corresponding at least one feedback delay time 
of the at least one feedback transmission line delay element; 

a second termination impedance coupled to an output of the feedback transmission delay line for 
terminating the feedback transmission delay line; at least one feedback transconductance element 
coupled to at least one output of the at least one feedback transmission line delay element for 
multiplying at least one time-delayed equalized voltage signal by at least one feedback filter 
coefficient and converting at least one multiplied time-delayed equalized voltage signal to at 
least one feedback current; 

the at least one feedback transconductance element configured to have corresponding at least one 
feedback transconductance; and 

at least one output of the at least one feedback transconductance element coupled together at the 
current summing node for summing the at least one feedback current into the summed current. 

30. (New) The backplane system of claim 30 wherein the analog equalizer configured as a FIR 
filter comprises: 

a forward transmission delay line configured to include at least one transmission line delay 
elements for time delaying the degraded buffered transmit signal, 
a termination impedance to terminate the transmission delay line, 

the at least one transmission line delay elements coupled to at least one transconductance 
amplifier for multiplying at least one time delayed degraded buffered transmit voltage signal by 
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corresponding at least one filter coefficient and for converting the at least one time delayed 
degraded buffered transmit voltage signal to at least one forward current, 

a no-delay transconductance element coupled to the buffered transmit signal for multiplying the 
degraded buffered transmit signal by corresponding a no-delav filter coefficient and for 
converting the degraded buffered transmit voltage signal to a no-delay current, 
at least one output of the at least one transconductance element and an output of the no-delay 
transconductance element coupled together to form a summing node for summing the at least one 
current and the no-delay current into a summed current, 

a transimpedance amplifier coupled to the summing node for converting the summed current into 
an equalized voltage signal. 
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Listing of Claims (clean version): 

1 . (Currently Amended) A circuit of a filter comprises: 

a forward transmission delay line configured to have at least one forward transmission line delay 
element; 

an input signal coupled to the at least one forward transmission line delay element for time- 
delaying the input signal by corresponding at least one forward delay time of the at least one 
forward transmission line delay element; 

a first termination impedance coupled to an output of the forward transmission delay line for 
terminating the forward transmission delay line; 

at least one input of the at least one forward transconductance element coupled to at least one 
output of the at least one forward transmission line delay element for multiplying at least one 
time-delayed input signal by at least one forward filter coefficient and for converting at least one 
multiplied time-delayed input signal to at least one forward current; 

the at least one forward transconductance element configured to have corresponding at least one 
forward transconductance; 

an input of a no-delay transconductance element coupled to the input signal for multiplying the 
input signal by a no-delay filter coefficient and for converting the input signal to a no-delay 
current; 

the no-delay transconductance element configured to have a no-delay transconductance; 
an output of the no-delay transconductance element and at least one output of the at least one 
forward transconductance element coupled together to form a current summing node for 
summing the at least one forward current into a summed current; 

a transimpedance element coupled to the current summing node and configured to convert the 
summed current to an output voltage signal; 

a feedback transmission delay line configured to have at least one feedback transmission line 
delay element; 

the output voltage signal coupled to the at least one feedback transmission line delay element for 
time-delaying the output voltage signal by corresponding at least one feedback delay time of the 
at least one feedback transmission line delay element; 
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a second termination impedance coupled to an output of the feedback transmission delay line for 
terminating the feedback transmission delay line; at least one feedback transconductance element 
coupled to at least one output of the at least one feedback transmission line delay element for 
multiplying at least one time-delayed output signal by at least one feedback filter coefficient and 
converting at least one multiplied time-delayed output signal to at least one feedback current; 
the at least one feedback transconductance element configured to have corresponding at least one 
feedback transconductance; and 

at least one output of the at least one feedback transconductance element coupled together at the 
current summing node for summing the at least one feedback current into the summed current. 

2. (Currently Amended) The circuit of claim 1 wherein the input signal is single ended or 
differential and the output signal is single ended or differential. 

3. (Currently Amended) The circuit of claim 1 wherein the said transmission line delay 
elements configured as waveguides, microstrip lines, stripline transmission lines, coaxial lines or 
two-wire lines are implemented on an integrated circuit device, off an integrated circuit chip, on 
a semiconductor substrate, on a package substrate or on a printed circuit board (PCB). 

4. (Currently Amended) The circuit of claim 1 wherein each of the said transmission line 
delay elements has a fixed or a programmable delay time. 

5. (Currently Amended) The circuit of claim 1 wherein a number of the at least one forward 
transmission line delay elements and a number of the at least one feedback transmission line 
delay elements are fixed or programmable. 

6. (Currently Amended) The circuit of claim 1 wherein each of the at least one forward 
transconductance element and the at least one feedback transconductance element is 
implemented as a transconductance amplifier, as a multistage voltage amplifier, resistors, or a 
combination of resistors and voltage amplifiers. 
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7. (Currently Amended) The circuit of claim 1 wherein each of the transconductances of the 
no-delay, the at least one forward and the at least one feedback transconductance elements is 
configured to have a fixed value, a programmable value, or an adaptively controlled value. 

8. (Cancelled) 

9. (Currently Amended) The circuit of claim 1 wherein each of the first and the second 
termination impedances is configured to have a matched or mismatched impedance in response 
to a system filter requirement specification. 

10. (Currently Amended) The circuit of claim 1 wherein the transimpedance element 
comprises a transimpedance amplifier configured for a fixed transimpedance, a programmable 
transimpedance, or an adaptively controlled transimpedance. 

11. (Currently Amended) The circuit of claim 1 further comprises input matching impedance 
elements configured for matching to the corresponding inputs of the said transconductance 
elements. 

12. (Cancelled) 

13. (Cancelled) 

14. (Cancelled) 

15. (Currently Amended) The circuit of claim 1 wherein the analog filter is configured as an 
infinite impulse response (IIR) filter for equalizing the input signal in disk drives, optical , serial 
chip-to-chip, serial backplane high speed network, or radio frequency communication systems.. 

16. (Currently Amended) A circuit of a finite impulse response (FIR) filter comprises: 
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a forward transmission delay line configured to have at least one forward transmission line delay 
element; 

an input signal coupled to the at least one forward transmission line delay element for time- 
delaying the input signal by corresponding at least one forward delay time of the at least one 
forward transmission line delay element; 

a termination impedance element coupled to an output of the forward transmission delay line for 
terminating the forward transmission delay line; 

at least one input of the at least one forward transconductance element coupled to at least one 
output of the at least one forward transmission line delay element for multiplying at least one 
time-delayed input signal by at least one forward filter coefficient and for converting at least one 
multiplied time-delayed input signal to at least one forward current; 

the at least one forward transconductance element configured to have corresponding at least one 
forward transconductance; 

an input of a no-delay transconductance element coupled to the input signal for multiplying the 
input signal by a no-delay filter coefficient and for converting the input signal to a no-delay 
current; 

the no-delay transconductance element configured to have a no-delay transconductance; 
an output of the no-delay transconductance element and at least one output of the at least one 
forward transconductance element coupled together to form a current summing node for 
summing the at least one forward current into a summed current; 

a transimpedance element coupled to the current summing node and configured to convert the 
summed current to an output voltage signal. 

17. (New) The circuit of claim 1 further comprises a control circuit coupled to the no-delay 
transconductance element, the at least one forward transconductance element and the at least one 
feedback transconductance element for tuning the said transconductance elements. 

18. (New) The circuit of claim 2 further comprises a control circuit coupled to the no-delay 
transconductance element, the at least one forward transconductance element and the at least one 
feedback transconductance element for tuning the said transconductance elements. 
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19. (New) The circuit of claim 1 wherein an absolute value of the no-delay filter coefficient is 
equal to the transconductance of the no-delay transconductance element, at least one forward 
absolute value of the at least one forward filter coefficient is equal to the corresponding at least 
one forward transconductance of the at least one forward transconductance element, and at least 
one feedback absolute value of the at least one feedback filter coefficient is equal to the 
corresponding at least one feedback transconductance of at least one transconductance element. 

20. (New) The circuit of claim 2 wherein an absolute value of the no-delay filter coefficient is 
equal to the transconductance of the no-delay transconductance element and at least one forward 
absolute value of the at least one forward filter coefficient is equal to the corresponding at least 
one forward transconductance of the at least one forward transconductance element. 

21. (New) The circuit of claim 1 wherein the no-delay transconductance element is removed 
for a zero no-delay filter coefficient specification. 

22. (New) The circuit of claim 1 wherein the analog filter is configured for filtering the input 
signal of frequency from 1 GHz to an order of 100 GHz. 

23. (New) The circuit of claim 1 wherein each of the no-delay transconductance element, the at 
least one forward transconductance element and the at least one feedback transconductance 
element further comprises: 

a differential gate terminal of a differential transistor pair coupled to the input signal wherein the 
input signal is differential; 

a differential source terminal of the differential transistor pair coupled to a ground or a negative 

power supply via a differential current source; and 

a variable resistor coupled between the differential source terminal. 

24. (New) The circuit of claim 23 wherein the variable resistor configured to tune the 
transconductance further comprises: 

a fixed resistor coupled to at least one switched resistor in series, 
at least one switch coupled to the at least one switched resistor, 
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a closed state of the at least one switch configured to short out the at least one switched resistor 
for decreasing a total resistance of the variable resistor, and 

an open state of the at least one switch configured to switch in the at least one switched resistor 
for increasing the total resistance of the variable resistor. 

25. (New) The circuit of claim 23 wherein the transimpedance element is configured to include 
a load resistor pair coupled between the differential drain terminal and a power supply. 

26. (New) The circuit of claim 23 wherein a positive signal of the input signal is coupled to a 
negative terminal of the differential gate terminal and a negative signal of the input signal is 
coupled to a positive terminal of the differential gate terminal. 

27. (New) The circuit of claim 1 wherein the filter configured as a one-tap filter further 
comprises: 

A circuit of a one-tap filter comprises: 

a first transconductance element coupled to an input signal for multiplying the input signal by a 
first filter coefficient and for converting the multiplied input signal to a first current; 
an input of a transimpedance element coupled to an output of the first transconductance element 
for converting the first current to a voltage signal; 

a first terminal of a transmission line delay element coupled to the first voltage signal for time 
delaying the voltage signal; 

a time-delayed voltage signal coupled to a second terminal of the transmission line delay 
element; 

a termination impedance coupled to the second terminal of the transmission line delay element: 
a second transconductance element coupled to the time-delayed voltage signal for multiplying 
the time-delay voltage signal by a second filter coefficient and for converting the multiplied 
time-delay voltage signal to a second current; and 

an output of the second transconductance element coupled to the output of the first 
transconductance element to form a summing node at the input of the transimpedance element 
for summing the second current into the first current. 
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28. (New) The circuit of claim 27 wherein the filter is configured to be one of a high pass filter 
or a low pass filter. 

29. (New) A backplane system comprises: 

a buffer coupled to a first terminal of a backplane channel for buffering a transmit signal; 

a buffered transmit voltage signal propagating through the backplane channel and degraded by a 

backplane channel low pass filtering; and 

an input terminal of an analog equalizer coupled to a second terminal of the backplane channel ; 
wherein the analog equalizer configured as a high pass filter for equalizing the degraded buffered 
transmit voltage signal further comprises: 

a forward transmission delay line configured to include at least one transmission line delay 
elements for time delaying the degraded buffered transmit signal, 
a termination impedance to terminate the transmission delay line, 

the at least one transmission line delay elements coupled to at least one transconductance 
amplifier for multiplying at least one time delayed degraded buffered transmit voltage signal by 
corresponding at least one filter coefficient and for converting the at least one time delayed 
degraded buffered transmit voltage signal to at least one forward current, 

a no-delay transconductance element coupled to the buffered transmit signal for multiplying the 
degraded buffered transmit signal by corresponding a no-delay filter coefficient and for 
converting the degraded buffered transmit voltage signal to a no-delay current, 
at least one output of the at least one transconductance element and an output of the no-delay 
transconductance element coupled together to form a summing node for summing the at least one 
current and the no-delay current into a summed current, 

a transimpedance amplifier coupled to the summing node for converting the summed current into 
an equalized voltage signal; 

a feedback transmission delay line configured to have at least one feedback transmission line 
delay element; 

the equalized voltage signal coupled to the at least one feedback transmission line delay element 
for time-delaying the equalized voltage signal by corresponding at least one feedback delay time 
of the at least one feedback transmission line delay element; 
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a second termination impedance coupled to an output of the feedback transmission delay line for 
terminating the feedback transmission delay line; at least one feedback transconductance element 
coupled to at least one output of the at least one feedback transmission line delay element for 
multiplying at least one time-delayed equalized voltage signal by at least one feedback filter 
coefficient and converting at least one multiplied time-delayed equalized voltage signal to at 
least one feedback current; 

the at least one feedback transconductance element configured to have corresponding at least one 
feedback transconductance; and 

at least one output of the at least one feedback transconductance element coupled together at the 
current summing node for summing the at least one feedback current into the summed current. 

30. (New) The backplane system of claim 30 wherein the analog equalizer configured as a FIR 
filter comprises: 

a forward transmission delay line configured to include at least one transmission line delay 
elements for time delaying the degraded buffered transmit signal, 
a termination impedance to terminate the transmission delay line, 

the at least one transmission line delay elements coupled to at least one transconductance 
amplifier for multiplying at least one time delayed degraded buffered transmit voltage signal by 
corresponding at least one filter coefficient and for converting the at least one time delayed 
degraded buffered transmit voltage signal to at least one forward current, 

a no-delay transconductance element coupled to the buffered transmit signal for multiplying the 
degraded buffered transmit signal by corresponding a no-delay filter coefficient and for 
converting the degraded buffered transmit voltage signal to a no-delay current, 
at least one output of the at least one transconductance element and an output of the no-delay 
transconductance element coupled together to form a summing node for summing the at least one 
current and the no-delay current into a summed current, 

a transimpedance amplifier coupled to the summing node for converting the summed current into 
an equalized voltage signal. 
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